Detoxification of cadmium (Cd) by a novel Cd-associated and Cd-induced molecule in the stem of common reed.
Common reed (Phragmites australis) is a phytoremediator tolerant to heavy metals. In this study, we found that 70% of the cadmium (Cd) found in the stem of common reed exists in a soluble form, with more than half of the soluble Cd in the 10- to 50-kDa fraction. Based on an enzyme degradation assay, the major component of the Cd-associated molecule is assumed to be an amylopectin-like α-glucan. This molecule may associate with Cd via the carboxyl group, rather than the thiol group. The conditions required for the disengagement of Cd from the 10- to 50-kDa fraction indicated that disulfide bonds and other intramolecular interactions may contribute to maintaining the proper conformation of the molecule and to stabilizing its association with Cd. Accumulation of the Cd-associated molecule was induced by Cd stress, and the molecule was found to be also associated with Cu and Fe. Thus, we have identified a novel mechanism of Cd-pooling, namely, the association of Cd with an α-glucan-like molecule in reed stem.